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PITX2 gene
paired like homeodomain 2

Normal Function

The PITX2 gene provides instructions for making a protein that attaches (binds) to
specific regions of DNA and regulates the activity of other genes. On the basis of this
action, the PITX2 protein is called a transcription factor. The PITX2 gene is part of a
family of homeobox genes, which act during early embryonic development to control the
formation of many parts of the body.

The PITX2 protein plays a critical role in early development, particularly in the formation
of structures in the front part of the eye (the anterior segment). These structures include
the colored part of the eye (the iris), the lens of the eye, and the clear front covering of
the eye (the cornea). Studies suggest that the PITX2 protein also has functions in the
adult eye, such as helping cells respond to oxidative stress. Oxidative stress occurs
when unstable molecules called free radicals accumulate to levels that can damage or
kill cells.

The PITX2 protein is also involved in the normal development of other parts of the
body, including the teeth, heart, and abdominal organs.

Health Conditions Related to Genetic Changes

Axenfeld-Rieger syndrome

More than 45 mutations in the PITX2 gene have been found to cause Axenfeld-
Rieger syndrome type 1, a condition that affects the development of the anterior
segment of the eye and other parts of the body. Most PITX2 gene mutations reduce
the amount of functional PITX2 protein that is produced in cells. However, some
genetic changes (such as a duplication of the PITX2 gene) increase the amount
or function of the PITX2 protein. Having either too little or too much of this protein
disrupts the regulation of other genes needed for normal development.

Eye development appears to be the most sensitive to changes in PITX2 protein
activity, and abnormalities of the anterior segment of the eye are the predominant
features of Axenfeld-Rieger syndrome. However, changes in the amount of PITX2
protein can also lead to distinctive facial features, tooth abnormalities, and problems
with development of other parts of the body in people with this condition.



Peters anomaly

At least one mutation in the PITX2 gene has been found to cause Peters anomaly.
This condition is characterized by abnormal development of the anterior segment
of the eye and clouding of the cornea. This mutation (written IVS3AS,A>T,-2) alters
the way the PITX2 protein is pieced together. It is thought that this altered protein
disrupts the regulation of movement of cells to their proper location in the developing
anterior segment, leading to abnormal formation of the structures in this area of the
eye and other features of Peters anomaly.

other disorders

Mutations in the PITX2 gene have also been identified in other eye disorders.
Like Axenfeld-Rieger syndrome and Peters anomaly, these conditions primarily
involve the anterior segment of the eye. Mutations in the PITX2 gene can cause ring
dermoid of the cornea, a condition associated with tumor-like growths on the cornea.
Additionally, conditions that cause underdevelopment of the iris can occur, including
iris hypoplasia or iridogoniodysgenesis type 2. Iridogoniodysgenesis type 2 is also
associated with an elevated risk of increased pressure in the eye (glaucoma).

Chromosomal Location

Cytogenetic Location: 4q25, which is the long (q) arm of chromosome 4 at position 25

Molecular Location: base pairs 110,617,423 to 110,642,123 on chromosome 4 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• all1-responsive gene 1

• ARP1

• Brx1

• IDG2

• IGDS
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• IGDS2

• IHG2

• IRID2

• Otlx2

• paired-like homeodomain 2

• paired-like homeodomain transcription factor 2

• pituitary homeobox 2

• PITX2_HUMAN

• PTX2

• RGS

• RIEG

• rieg bicoid-related homeobox transcription factor 1

• RIEG1

• RS

• solurshin

Additional Information & Resources

Educational Resources

• Transcriptional Control of Neural Crest Development (2010): Pitx2
https://www.ncbi.nlm.nih.gov/books/NBK53140/#s6.16

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28PITX2%5BTIAB%5D%29+AND
+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+1800+days%22%5Bdp%5D

OMIM

• ANTERIOR SEGMENT DYSGENESIS 4
http://omim.org/entry/137600

• PAIRED-LIKE HOMEODOMAIN TRANSCRIPTION FACTOR 2
http://omim.org/entry/601542

• RING DERMOID OF CORNEA
http://omim.org/entry/180550
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Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_PITX2.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=PITX2%5Bgene%5D

• HGNC Gene Family: PRD class homeoboxes and pseudogenes
http://www.genenames.org/cgi-bin/genefamilies/set/521

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=9005

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/5308

• UniProt
http://www.uniprot.org/uniprot/Q99697
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